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abstract: Seven species (5 new) of Notozothecium and 4 new species of Mymarothecium are described and/ 
or reported from the gills of 13 species of Serrasalmidae from the Brazilian Amazon and 1 serrasalmid from 
French Guiana: N. bethae sp. n. from Myleus pacu and M. rhomboidalis\ N. euzeti sp. n. from Acnodon normani-, 
N.foliolum sp. n. from Pristobrycon sp.; N. minor from Pygocentrus nattered, Serrasalmus elongatus, S. rhombeus, 
S. spilopleura, and Serrasalmus sp. (2n = 58); N. penetrarum from Pygocentrus nattered ; N. robustum sp. n. 
from Pristobrycon striolatus-, N. teinodendrum sp. n. from Pristobrycon eigenmanni, Pristobrycon sp., Serrasalmus 
elongatus, S. gouldingi, S. manuelli, S. rhombeus, and Serrasalmus sp. (2 of Jegu); Mymarothecium dactylotum 
sp. n. from Pristobrycon sp., Serrasalmus rhombeus, Serrasalmus sp. (2 of Jegu), and Serrasalmus sp. (2n = 58); 
M. galeolum sp. n. from Pristobrycon eigenmanni, Pristobrycon sp., Pygocentrus nattered, Serrasalmus gouldingi, 
and S. rhombeus ; M. perplanum sp. n. from S. spilopleura-, and M. whittingtoni sp. n. from Serrasalmus rhombeus, 
S. spilopleura, and Serrasalmus sp. (2n = 58). The generic diagnosis of Notozothecium is emended, and My¬ 
marothecium gen. n. is proposed for species with an expanded nonsclerotized vagina opening on the right side 
of the trunk, an anteromedial projection on the ventral bar, and a hooked termination of the articulation process 
of the accessory piece. 
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Serrasalmids are primary freshwater fishes of 
the Neotropical Region and are hosts to 52 de¬ 
scribed species of Dactylogyridae: 35 species of 
Anacanthorus Mizelle and Price, 1965 (Anacan- 
thorinae), 1 of Linguadactyloides Thatcher and 
Kritsky, 1983 (Linguadactyloidinae), and 6 of 
Amphithecium Boeger and Kritsky, 1988, 3 of 
Cleidodiscus Mueller, 1934, 2 of Notothecium 
Boeger and Kritsky, 1988, 2 of Notozothecium 
Boeger and Kritsky, 1988, 1 of Rhinoxenus Krit¬ 
sky, Boeger, and Thatcher, 1988, and 2 of Uro- 
cleidus Mueller, 1934 (all Ancyrocephalinae) 
(Mizelle and Price, 1965; Kritsky et al., 1979, 
1988, 1992; Thatcher and Kritsky, 1983; Boeger 
and Kritsky, 1988; Van Every and Kritsky, 1992, 
1995; Boeger et ah, 1995). Since 1984, 20 ser¬ 


rasalmid species were examined for Monoge¬ 
noidea to further determine the diversity of dac- 
tylogyrids (Ancyrocephalinae) infesting this host 
group. Host species examined from the Amazon 
Basin during the present study include Acnodon 
normani Gosline, Catoprion mento (Cuvier), 
Myleus pacu (Schomburgk), M. rubripinnis 
(Muller and Troschel), M. schomburgkii (Jar- 
dine), M. torquatus (Kner), Pristobrycon eigen¬ 
manni (Norman), Pristobrycon sp., P. striolatus 
(Steindachner), Pygocentrus nattereri (Kner), Py- 
gopristis denticulata (Cuvier), Serrasalmus com- 
pressus Jegu, Leao and dos Santos, S. elongatus 
Kner, S. gouldingi Fink and Machado-Allison, 
S. manuelli Fernandez-Yepez, S. rhombeus (Lin¬ 
naeus), S. spilopleura Kner, Serrasalmus sp. (2n 
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= 58), and Serrasalmus sp. (2 of Jegu). Myleus 
rhomboidalis (Cuvier) was obtained from a 
coastal river in French Guiana. 

The present paper is the first of 4 contributions 
dealing with the Ancyrocephalinae from the gills 
of these 20 hosts and includes reports and/or 
descriptions of 7 species of Notozothecium Boe- 
ger and Kritsky, 1988, and 4 species of Mymar- 
othecium gen. n. In the following 3 contributions, 
an additional 37 species of Ancyrocephalinae are 
recorded from these hosts, and the previously 
described species of Cleidodiscus and Urocleidus 
from serrasalmids are reassigned to new Neo¬ 
tropical genera (see Kritsky et al., in press a, b, 
c). 

Materials and Methods 

Serrasalmids were collected by hook-and-line or seine, 
gill, or throw net. Methods of parasite collection, prep¬ 
aration of helminths for study, measurement, and il¬ 
lustration are those of Kritsky et al. (1986). Measure¬ 
ments, in micrometers, represent straight-line distanc¬ 
es between extreme points (except for the length of the 
copulatory organ of Notozothecium spp.) and are ex¬ 
pressed as a mean followed by the range and number 
of specimens measured in parentheses; body length 
includes that of the haptor. The length of the copulatory 
organ of Notozothecium spp. is an approximation of 
total length obtained by using a Minerva curvimeter 
on camera lucida drawings; length of the accessory piece 
is that of the distal rod. Measurements of internal or¬ 
gans (gonads and pharynx), the body, and haptoral bars 
were obtained from stained, unflattened specimens; 
those of the anchors, hooks, and copulatory complex 
were from unstained specimens mounted in Gray and 
Wess’ medium. Numbering (distribution) of hook pairs 
follows that recommended by Mizelle (1936; see Miz- 
elle and Price, 1963). Type and voucher specimens are 
deposited in the helminth collections of the Instituto 
Nacional de Pesquisas da Amazonia, Manaus, Brazil 
(INPA); the U.S. National Museum, Beltsville, Mary¬ 
land (USNPC); and the University of Nebraska State 
Museum (HWML), as indicated in the respective de¬ 
scriptions or accounts. For comparative purposes, the 
following specimens were also examined: 4 paratypes 
(HWML 23666), 4 vouchers, (HWML 23665), 2 
vouchers (USNPC 79809, 79810) of Notozothecium 
penetrarum Boeger and Kritsky, 1988; and 5 vouchers 
(personal collection of E. Belmont-Jegu, Manaus, Bra¬ 
zil) of Notozothecium sp. (=N. bethae sp. n.). 

Presumed undescribed hosts have been provision¬ 
ally identified by M. J. as Pristobrycon sp., Serrasalmus 
sp. (2 of Jegu), and Serrasalmus sp. (2n = 58). Hosts 
from the Rio Uatuma that were previously reported 
as Pristobrycon sp. by Kritsky et al. (1992) and Van 
Every and Kritsky (1992) have been subsequently iden¬ 
tified as S. gouldingi by M. Jegu (unpubl.). Represen¬ 
tative specimens of provisionally identified host taxa 
are deposited in the ichthyology collection of the INPA. 


Taxonomic Account 
Class Monogenoidea Bychowsky, 1937 
Order Dactylogyridea Bychowsky, 1937 
Dactylogyridae Bychowsky, 1933 
Ancyrocephalinae Bychowsky, 1937 
Notozothecium Boeger and Kritsky, 1988 

Emended diagnosis: Body comprising ce¬ 
phalic region, trunk, peduncle, haptor. Tegument 
thin, smooth or with scaled annulations. Two 
terminal, 2 bilateral cephalic lobes; head organs, 
unicellular cephalic glands present. Eyes 4; gran¬ 
ules ovate. Mouth subterminal, midventral; 
pharynx muscular, glandular; esophagus short; 2 
intestinal ceca confluent posterior to testis, lack¬ 
ing diverticula. Gonads intercecal, overlapping; 
testis dorsal to germarium. Vas deferens looping 
left intestinal cecum; seminal vesicle a sigmoid 
dilation of vas deferens. Two prostatic reser¬ 
voirs; prostates comprising bilateral glandular 
areas lying dorsal to anterior portions of ceca. 
Genital pore midventral near level of cecal bi¬ 
furcation. Copulatory complex comprising artic¬ 
ulated copulatory organ, accessory piece; copu¬ 
latory organ an elongate coiled tube with coun¬ 
terclockwise ring(s) (Kritsky et al., 1985); acces¬ 
sory piece with proximal articulation process, 
distal rod, terminal flabellate plate. Vagina sin¬ 
gle, nondilated, lightly sclerotized, looping right 
intestinal cecum, opening on dextrodorsal sur¬ 
face of trunk; seminal receptacle lying on midline 
anterior to germarium. Haptor globose to sub- 
hexagonal; with dorsal, ventral anchor/bar com¬ 
plexes, 7 pairs of hooks with ancyrocephaline 
distribution. Ventral bar with anteromedial pro¬ 
jection. Hooks similar; each with truncate pro¬ 
truding thumb, delicate point, shank comprising 
2 subunits; proximal subunit usually variable in 
length between hook pairs; FH loop extending 
to union of shank subunits. Parasites of gills of 
Serrasalmidae. 

Type species: Notozothecium penetrarum 
Boeger and Kritsky, 1988, from Pygocentrus nat- 
tereri. 

Other species: Notozothecium bethae sp. n. 
from Mylesinus paraschomburgkii, M. paucis- 
quamatus, Myleus pacu (type host), and M. 
rhomboidalis-, N. euzeti sp. n. from Acnodon nor- 
mani\ N. foliolum sp. n. from Pristobrycon sp.; 
N. minor Boeger and Kritsky, 1988, from Py¬ 
gocentrus nattereri (type host), S. elongatus, S. 
rhombeus, S. spilopleura, and Serrasalmus sp. 
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(2n = 58); N. robustum sp. n. from Pristobrycon 
striolatus; and N. teinodendrum sp. n. from P. 
eigenmanni (type host), Pristobrycon sp., S. elon- 
gatus, S. gouldingi, S. manuelli, S. rhombeus, 
and Serrasalmus sp. (2 of Jegu). 

Remarks: Characters distinguishing this ge- 
nus include the combined presence of a single 
sclerotized nondilated vagina looping the right 
intestinal cecum and opening on the dextrodorsai 
body surface, a ventral bar with an anteromedial 
projection, and a copulatory complex comprising 
a counterclockwise coiled copulatory organ and 
an accessory piece with proximal articulation 
process, distal rod, and terminal flabellate plate. 
Boeger and Kritsky (1988) reported that Noto- 
zothecium penetrarum had a single prostatic res¬ 
ervoir. Reexamination of the paratypes and pres¬ 
ent specimens of N. penetrarum confirms the 
presence of a second, poorly staining reservoir 
lying dextral to the previously described pyri¬ 
form reservoir. All known species of Notozothe- 
cium have 2 prostatic reservoirs. 

Notozothecium penetrarum Boeger and Kritsky, 
1988 

(Figs. 4-10) 

Records: Pygocentrus nattered: Furo do Ca¬ 
talao, Manaus, Amazonas (27 November 1984); 
Rio Guapore, Surpresa, Rondonia (16 June 1984). 

Previous records: Pygocentrus nattereri 
(type host): Furo do Catalao, Manaus, Amazo¬ 
nas; Ilha da Marchantaria, Rio SolimSes, Ma¬ 
naus, Amazonas; Rio Mamore, Surpresa, Ron¬ 
donia; Rio Guapore, Surpresa, Rondonia (type 
locality) (all Boeger and Kritsky, 1988). 

Specimens studied: Four paratypes, HWML 
23666; 15 vouchers, HWML 23665, USNPC 
79809, 79810, 85727, 85728. 

Measurements (9 specimens collected during 
present study, USNPC 85727, 85728): Ventral 
anchor 35 (32—43; n = 8) long, base 32 (30-35; 
n = 8) wide; dorsal anchor 30 (28-36; n = 8) 
long, base 25 (21-30; n = 4) wide; hook prs. 1, 
5-17 (15-18; n = 7), prs. 2, 6, 7-19 (18-20; n 
= 13), prs. 3, 4—20 (19-21; n — 13) long; cop¬ 
ulatory organ 236 (210-245; n = 9) long, ring 
diameter 63 (56-69; n = 7); distal rod of acces¬ 
sory piece 62 (60-67; n = 8) long. 

Remarks: Notozothecium penetrarum is the 
largest species in the genus, with Boeger and Krit¬ 
sky (1988) reporting specimens exceeding 1 mm 
in length. All specimens collected during the 


present study were mounted unstained in Gray 
and Wess’ medium; measurements of internal 
organs, body dimensions, and haptoral bars were 
not obtained. 

Pygocentrus nattereri is widespread in the white 
waters of the western Amazon including the ma¬ 
jor tributaries of the Madeira and Japura basins. 
The host is apparently absent (or rare) in black 
waters of the Amazon (Goulding, 1980), except 
that it occurs in reduced numbers in regions where 
a mixing of black and white water results during 
annual high-water periods such as in Lago Ta- 
pana on the Rio Uatuma and Furo do Catalao 
near Manaus. In the eastern Amazon, this host 
is restricted to the white waters of the main Am¬ 
azon River and its varzea foodplain and in the 
lower reaches of major Amazonian tributaries. 
Depending on hydrochemical characteristics, P. 
nattereri may extend from 20 to 80 km upstream 
in eastern tributaries. 

Notozothecium penetrarum appears to be re¬ 
stricted to this host, and its known geographic 
distribution coincides with that of its host in the 
western Amazon. Geographic records for this 
parasite reported by Boeger and Kritsky (1988) 
and those recorded herein include the Madeira 
Basin and the main Amazon in the environs of 
Manaus. The parasite has been collected from 
the mixed waters of the Furo do Catalao near 
Manaus but not from the lower reaches of the 
Rio Uatuma (Lago Tapana). Pygocentrus nat¬ 
tereri has not been examined for Monogenoidea 
from the eastern Amazon and its tributaries east 
of the Rio Uatuma. 

Notozothecium bethae sp. n. 

(Figs. 1, 11-19) 

Synonym: Notozothecium sp. (of Belmont- 
Jegu, 1992). 

Type host and locality: Myleus pacu: Rio 
Pitinga, Cachoeira 40 Ilhas, Amazonas (12 Oc¬ 
tober 1989). 

Other records: Myleus rhomboidalis: Rio 
Approuague, Saut Mapaou, French Guiana (29 
November 1989). 

Previous records: Mylesinus paraschom- 
burgkii Jegu, Santos, and Ferreira: Bacia do Rio 
Uatuma, Rio Capucapu, Cachoeira das Gargas, 
Amazonas; Rio Pitinga, Cachoeira 40 Ilhas, 
Amazonas; Rio Trombetas, Cachoeira Porteira, 
Amazonas; Rio Jari, Cachoeira de Santo Anto¬ 
nio, Para. Mylesinus paucisquamatus Jegu and 
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Figures 1-3. Whole-mount illustrations of Notozothecium species (composite, ventral views). 1 . Notozothecium 
bethae sp. n. (from Myleus pacu). 2. Notozothecium euzeti sp. n. 3. Notozothecium foliolum sp. n. Each figure is 
drawn to respective 100-jttm scales. 

Santos: Rio Tocantins, Cachoeira a montante de in posterior trunk. Tegument infrequently with 
Maraba, Para (all Belmont-Jegu, 1992). scaled annulations. Cephalic lobes moderately 

Specimens studied: Holotype, INPA PLH developed. Posterior pair of eyes larger, slightly 
234; 33 paratypes, INPA PLH 235, USNPC farther apart than anterior pair; accessory gran- 
85729, HWML 38583, from M. pacu. Five ules usually absent, infrequently few in cephalic, 
vouchers from Myleus rhomboidalis, USNPC anterior trunk regions. Pharynx spherical, 18 (12- 
85730; 5 vouchers from Mylesinus paraschom - 21 \n = 24) in diameter. Peduncle broad; haptor 

burgkii, collection of E. Belmont-Jegu. subhexagonal, 55 (44-81; n = 23) long, 69 (61— 

Comparative measurements: Measure- 82; n = 22) wide. Anchors similar; each with 
ments of specimens from M. rhomboidalis (in elongate slightly depressed superficial root, 
brackets) follow those of the type series. prominent deep root, evenly curved shaft, elon- 

Description: Body fusiform, 318 (226-430; gate point; ventral anchor 35 (30-37; n = 6) [34 
n = 20) long; greatest width 88 (71-106; n = 22) (32-35; n = 5)] long, base 14 (13-16; n = 6) [14 
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